This paper deals with the popularity of given names in the United States, for the period 1885-2009. Based on the data obtained from the website of U.S. Social Security Administration, it was demonstrated that the fashion of naming babies after the incumbent American president passed away in the '60s. At the same time, however, examples were given, mainly concerning celebrities, after whom babies are still named. The above theses were strengthened with the aid of quantitative data analysis by constructing an index dedicated to the specifics of the task under investigation. The obtained results were discussed in the terms of the rally effect and of the Simmel theory of fashion.
Introduction
In the Bogardus scale of social acceptance [1] , the highest level of approval is to accept somebody as a close relative by marriage. Symbolically, a similar level of acceptance is to name a newborn child after the person we like. Tracing the fashion of names, one can learn about emotional reactions to popular personalities in a social scale. Contrary to previous research [2] [3] [4] [5] , which dealt with statistical averages, here we are going to concentrate on case studies. Namely, we intend to trace the popularity of names of U.S. presidents in the 20th century and to compare the results with those on the names of selected celebrities. We will show that this specific dataset provides results complementary to standard poll data on approval of politicians [6] . Our main goal is to show that this level of social acceptance of U.S. presidents vanished in the 1960's. Yet this thesis cannot be maintained if applied to celebrities.
The data is taken from the website of the U.S. Social Security Administration [7] . Its discussion comprises the next section. Section 3 presents a quantitative data analysis: an index is proposed, designed to measure the jump in popularity of a given name due to an appearance of a person with this name. For a president, the date of appearance is the year of the campaign and/or the first year at the office; for a celebrity, the career is often triggered by a popular movie or even a song. In Sect. 4 , the results are discussed in terms of the rally 'round the flag effect [8] and the Simmel theory of fashion [9] .
Data on the names of presidents
Absolute numbers of babies' given names in the USA in 1885-2009 are taken from [7] . There, names with less * corresponding author; e-mail: kulakowski@fis.agh.edu.pl than five entries are omitted. Although the data in percent is a good indication of the popularity of names, it is sensitive to the popularity of other names at the same time. The absolute numbers provide a measure of the number of hard-core believers, and this is taken into account in the obtained conclusions. The data in percentages is also monitored, in the event when it is inconsistent with the data in absolute numbers.
An interface is prepared, available at [10], with the range (m 1 , m 2 ) as an input. As a result, we get a list of names characterized by a maximum value m, where m 1 < m < m 2 . The value m of a name is the maximum number of babies with this name within one calendar year, between 1885 and 2009. When a name from the list is clicked, one can get the plot of the number of namesakes, again in absolute values, within the whole period. Alternatively, the data is accessible as numbers. The interface possesses other functionalities, which are not used here.
For the first presidents in the considered period, (20th) James A. Garfield (1881) and (21st) Chester A. Arthur (1881-1885), the effect is hardly visible. James is always a popular name in U.S. The number of Chesters increased from 168 in 1880, when C.A. Arthur served already as vice-president, to about 300 in subsequent years, and remained at this level with some fluctuations. The first president to be considered for the purpose of the analysis described here is (22nd and 24th) † Grover Cleveland (1885-1889) and (1893-1897). Figure 1 leaves no doubt, that his two elections had twice the influence on popularity of given names in the USA. For (23rd) Benjamin Harrison (1889-1893), there is only a two-point † The twenty-second and twenty-fourth (as he was elected on two separate occasions) president of the USA. This notation will be used throughout the text. peak in the data (Fig. 1b) for this name, otherwise popular in this country. For (25th) William McKinley (1897-1901), the effect is hardly visible in the applied scale (Fig. 1c) ; yet the one-point peak in 1900, perhaps related to his successful second term campaign, exceeds neighboring points by 2500 namesakes; the data in percent does not confirm the effect. Next is (26th) Theodore Roosevelt (1901) (1902) (1903) (1904) (1905) (1906) (1907) (1908) (1909) ; the peak of 400 at his term seems to be small when compared with the subsequent fly-off (Fig. 1d) , which could be connected to his post-term activities. Strangely enough, the data in percentages shows a large peak of popularity only at 1904. The case of (27th) William Howard Taft (1909) (1910) (1911) (1912) (1913) (Fig. 1c again) should be treated with special care, as the related increase should be at least partially attributed to the wave of immigrants [11] , together with Robert, John, Mary and James. While the time dependences of the absolute numbers related to these names reveal almost the same pattern [3] , the related percentages do not show any increase [12] .
In the case of (28th) Woodrow Wilson (1913-1921) (Fig. 1e) as well as for (29th) Warren G. Harding (1921) (1922) (1923) (Fig. 1f) , (30th) Calvin Coolidge (1923) (1924) (1925) (1926) (1927) (1928) (1929) (Fig. 2a) , (31st) Herbert Hoover (1929) (1930) (1931) (1932) (1933) (Fig. 2b) and (32nd) Franklin D. Roosevelt (1933 Roosevelt ( -1945 (Fig. 2c) , the data is explicit. However, two terms of (33rd) Harry S. Truman (1945) (1946) (1947) (1948) (1949) (1950) (1951) (1952) (1953) , although clearly visible in (Fig. 2d) , are marked only weakly in the data in percent. For (34th) Dwight D. Eisenhower (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) (1961) (Fig. 3a) , the maximum is again clear, with some precursor in the 40s', perhaps related to his military function during WWII. The term of (35th) John F. Kennedy (1961 Kennedy ( -1963 , even with its dramatic end, is hardly visible in the data (Fig. 3b) because the name was so popular anyway. Yet, both increases of the popularity of the name in 1961 and 1964 reached almost 4000 each; the second peak is visible also in the data in percent. Finally, the case of (36th) Lyndon B. Johnson (1963) (1964) (1965) (1966) (1967) (1968) (1969) (Fig. 3d ) is again visible, together with a precursor in 1960 when he unsuccessfully competed with JFK for the Democratic nomination. Actually, the contribution of Lyndon B. Johnson to the number of Lyndons appears to be extremely high, which can be related to his social program of the Great Society.
As shown in Fig. 3e , there is no mark of any increase of popularity of Richard even at the beginning of the term of (37th) Richard M. Nixon (1969) (1970) (1971) (1972) (1973) (1974) . Instead of being an exception, this result appears to be rather a rule from now on. The data related to (38th) Gerald R. Ford (1974 Ford ( -1977 (Fig. 3f) only shows a continuous fall. An impact of the peaceful personality of (39th) James Carter (1977) (1978) (1979) (1980) (1981) (Fig. 4a) is hardly visible in the data. Two terms of leadership of (40th) Ronald Reagan (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (Fig. 4b ) elapsed with no reaction of American parents. It is hard to distinguish an influence As we remarked above several times, the effect is much more visible if the president's name is less popular. Therefore for popular names, as John, George or William, our results should be taken with reservations. Making one more step into the 21st century, we have inspected also the case of Barack Obama (2009-present) -a very rare named indeed. The popularity of this name increased from the threshold 5 in 2007 to 69 in 2009, then decreased again, remaining at extremely low levels throughout. The case of Obama cannot be, then, treated as a support of any statistical statement.
Quantitative data analysis
In order to investigate more accurately the problem of a newly elected president's influence on the naming of babies in the USA, investigated in this paper, a formal mathematical apparatus was worked out, enabling exact numerical results to be obtained. Due to the specific nature of the subject, it is not possible to apply explicitly the standard methods used for outlier detection [13] or unit step [14] .
Denote the inaugural year of a president of the United States as y 0 and -naturally -the following years as y 1 , y 2 , y 3 , . . .
(1) and those preceding as . . . , y −3 , y −2 , y −1 , (2) respectively. As can be seen from the graphs of popularity of particular presidents' names for babies, the local maximum occurs one year before inauguration (which is obviously the influence of a spectacular election campaign) or -somewhat rarer -in the year of taking office or occasionally the year immediately following ‡ . The maximum popularity in these years can be -therefore -used to ascertain the influence a new president's name has on baby naming trends in the USA. So, let us denote
This value will be compared with parameters characterizing the popularity of given names in a period of time extended by the four years (the length of a presidential term) preceding inauguration, therefore in the years Y = {y −5 , y −4 , y −3 , y −2 , y −1 , y 0 , y 1 }. (4) In order to characterize the above, parameters will be used, the concept of which is based on the notion of quantiles § ; they are more robust to atypical values than common moments, which is highly valuable in the task under investigation. In particular, consider the quantiles of orders 0.5 (median) q 0.5 , as well as 0.75 (the third quartile) q 0.75 , and 0.25 (the first quartile) q 0.25 . The median q 0.5 represents a central point of the set Y , while the quartile deviation, that is the difference between the third and the first quartiles q 0.75 − q 0.25 , signifies dispersion around it. The value of quantile order r ∈ (0, 1) will be guessed by using the concept of a positional estimator of the second degree [15] , given by ‡ This "year immediately following" also helps to unify the investigated methodology and to include elements other than presidents, e.g. celebrities, for which the "year previous" has no election campaign, thereby moving the phenomenon of a name's popularity forward one year relatively.
§ Because of the small size of set (4), it is difficult to treat them explicitly as quantile estimators.
means the integral part of the number a ∈ R, whereas z i represents the i-th greatest value of the set Y after its ordering (another usable concept is given in the paper [16] ). In practice, without reducing generality one can assumeq 0.75 −q 0.25 = 0. So thatq 0.75 −q 0.25 = 0, in the case m = 7 considered here, it would have to be thus that z 2 = z 3 = z 4 = z 5 = z 6 , which is not realistic in practice. What is more, because the inequalitŷ q 0.75 −q 0.25 ≥ 0 is always true, we are finally left witĥ q 0.75 −q 0.25 > 0.
(6) As a measure of popularity of a newly-elected president's name, the number c ∈ R, defined as:
will be used. It indicates how far the number y, given by formula (3), is removed from the median of the set Y on the scale of quartile deviation. The greater the number c, the greater the relative increase in influence of a newlyelected president on naming trends in the USA. Values close to zero indicate an insignificant or non-existent impact on baby names. Negative numbers most often show a negative influence on the choice of that name. The above concept is drawn from outlier detection procedures [17] , adapted to the specifics of the task under investigation here. It is also worth noting that from a methodological point of view, the results obtained for very small values of elements of the set Y must be treated as statistically unreliable. Such a case indicates a generally faint popularity of a name and then, in real terms, even a small -insignificant on the national scale -number of additional times a name is given after a president's election will constitute a proportionally substantial jump and in consequence a big value for the parameter c. Based on observed graphs of given names for particular presidents we can assume that this effect occurs when q 0.5 < 100. (8) If the above condition is fulfilled, then -according to the language of the association rules [18] -confidence in the value of the parameter c would be connected with unacceptably low support.
The methodology presented above was applied for time analyses of changes in influence of the names of presidents of the USA on their popularity in that country. For this purpose, the data in base [7] was used. It enabled research going from president (22nd) Grover Cleveland (1885-89). With respect to existing ambiguities, it should be clarified that names of particular presidents were taken from information listed on the official website of the White House [19] .
As noted previously, statistical inference for the incumbent president (44th) Barack Obama (2009-present) is statistically unreliable (q 0.5 = 5). The Arabic name Barack (his family often referred to him using the name Barry and he was even registered to school as such) was practically unheard of in the USA -the first time 5 babies were given the name ¶ was two years before Obama's coming into office. In this instance, the name's registration 52 times in 2008, 69 in 2009 and 28 in 2010 cannot in any way attest to social phenomena in a country as large as the USA. Figure 5 shows values of the parameter c, defined by formula (7), calculated for the presidents from (22nd) Grover Cleveland (1885-89) to (43rd) George W. Bush  (2001-09) .
In the first period, from president (22nd) Grover Cleveland (1885-89) to (32nd) Franklin D. Roosevelt (1933-45) a lateral trend for the values above c = 1 can be seen, clearly showing a steady influence of a president's name on its use in the USA. It is worth noting that a local minimum occurs for (24th) Grover Cleveland (1893-97), who was elected for the second time following a four-year intermission, and so patriotic fervor was obviously slightly muted. A sudden increase in the value of the parameter c, from 1.6 to 2.9, for president (30th) Calvin Coolidge shows that from a statistical point of view this should be treated as atypical (an outlier); it also has fundamental relevance as a manifestation of patriotism following the sudden death from a heart attack of president (29th) It is worth noting once more that the exceptionally violent increase -in the second case -from 0.4 to 4.6 should be taken as an outlier, fundamentally arising from national grief following the tragic loss of (35th) John F. Kennedy (1961-63) . Moreover, the fact that the aforementioned falling trend was started by (33rd) Harry S. Truman (1945-53), who also in fact assumed office after the sudden death of (32nd) Franklin D. Roosevelt (1933-45), proves the strong fundamental reasons for breaking the previous lateral trend.
For the last group of considered presidents, from (37th) Richard M. Nixon (1969-74) to (43rd) George W. Bush (2001-09), one can see oscillations around the value c = 0, which ultimately points to the present lack of influence of a president's election on babies' names in the USA. The sudden temporary increase in the parameter c value, from 0.0 to 1.3, for (41st) George H.W. Bush (1989-93) can be treated as an outlier (the so-called exception proving the rule).
It is worth adding that substituting the names as given on the White House website [19] with the first names as on the birth cert (e.g. "John" for (30th) Calvin Coolidge ¶ The database does not include cases with less than 5 instances of a name in one year.
(
In summary, from a quantitative point of view, based on the presented statistical inference, one can see that a clearly formed long-term lateral trend above the level 1.0 -proving strong and stable influence of a president's name on its popularity in the USA -was replaced in 1945 with a declining trend, which after 1969 became lateral at the level 0, indicating a lack of such effect. It is also worth analyzing whether the above scenario concerns only presidents, or also other elements which may have an influence on naming trends. Firstly there is the difficult problem of defining the character of the subject matter and the moment of occurrence: among models perceived universally in American culture, there is no given, clearly identified group (like presidents) or other phenomenon, additionally with a strict moment of "activation" (similar to presidential elections). One can however select celebrities or songs with names in the titles, for which the analysis presented in this paper shows a contemporary influence on names given in the USA. As an example, the following were obtained:
It is interesting that, in the last caseq 0.5 = 782, and so condition (8) was not fulfilled here, as in the case of her father, the president himself. For the name Dustin, a jump in the year 1967, relating to the film "The Graduate" fulfilled condition (8), asq 0.5 = 52, and in consequence was omitted. Due to the arbitrary selection of celebrities and songs, it should not be surprising that such calculated values of the parameter c are significantly greater that in the case of presidents.
The above examples -owing to the arbitrary nature of the selection -definitely do not point to the existence of an identifiable tendency, but do indicate the influence of celebrities' names, or arising phenomena associated with specific names, still exists, while previous investigations clearly show that this is no longer the case for presidents.
Discussion and summary
According to the concept named rally 'round the flag [8] , the popularity of a leader increases when the country faces a crisis in external relations. If the idea is valid, we should be able to detect the changes of popularity of a head of state in the years of military conflicts. Yet, the data does not confirm this. The Simmel theory of fashion [9] is more general and less precise, as it deals with symbols of status. This could be of different origin; classically it can be assigned to "property, prestige or power" [20] . Being a famous actor seems to evade this classification, being a president of the United States does not. In the latter case, a baby named "after our President" can be a fashion, related to a desired prestige, especially for immigrants. On the other hand, to name a baby "after my favorite actor" seems to be more of a family rather than a social choice, and its collective character comes from an influence of media rather than of friends or neighbors. If this supposition is to be accepted, the jumps in popularity should be larger if a personality represented by an actor is more suitable to be "a member of family", the highest level of acceptation in the Bogardus scale.
This kind of evaluation is subjective, but -when attempted -it produces results which are consistent with the analysis performed on politicians. Namely, the "family" character became most accepted when the fashion of "strong men" passed out. Going beyond the persons and phenomena dealt with in Sect. 2, the position of Gary Cooper in his "boom", slowly built since 1930, reached 40 thousand in 1952, when he restored law as a retiring sheriff in "High Noon". Less than thirty years later, Clint Eastwood's top record was only 1,250. In the same time, in 1980, Dustin Hoffman jumped in our statistics by 3,500 in one year for being a lonely father. We may wonder how Marlene Dietrich got 5,000 namesakes in a few years after "The Blue Angel", where she played la femme fatale. Perhaps the solution is that in the '30s, she was only a requisite in hands of Fate. In the case of Marilyn 20 years later, this excuse was not adequate in the eyes of American parents.
Summarizing, the data of American names in 1880-2011 are analyzed. The designed interface is publicly available [10] and it can be used for modeling and simulations -obviously, citations are welcome. We have shown that the fashion of naming babies after the actual American president passed away in 60's of XX century, while the fashion of naming babies after a favourite celebrity has remained. These results provoke a conclusion that the society of the United States is politically more mature now than 60 years ago, because their images of politicians are more realistic. Yet, their favourite figures are equally often taken from the world of fantasy. We hope that this research can contribute in the promotion of applications of data analysis in historical case studies.
